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(54) OPTICAL PICKUP 
(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup capable of 
recording and reproducing data in optical disks or recording surfaces 
different in corresponding wavelength and suitable to miniaturization. 
SOLUTION: This optical pickup is provided with a first light source of a 
semiconductor laser emitting a first light beam having a first wavelength, 
a second light source of a semiconductor laser emitting a second light 
beam having a second wavelength longer than the first wavelength, a 
third light source of a semiconductor emitting a third light beam having a 
third wavelength longer than the second wavelength, an optical axis 
coupling element making the optical paths of the first, second and third 
light beams in common and a condenser lens for condensing the first, 
second and third light beams on the information recording surface of a 
recording medium. The optical head is provided with a diffraction optical 
device which is arranged in the optical paths from the first, second and 
third optical sources to the condenser lens and moreover includes a 
diffraction grating having a rotation symmetric central axis arranged at 
the center of the optical path. The diffraction grating is provided with a 
cross section shape which condenses diffracted light whose absolute 
value is first or more order as information reading light or information 

recording light with respect to the first and second light beam and which condenses diffracted light of zeroth 
order as information reading light or information recording light with respect to the third light beam via the 
condenser lens. 
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A. Relevance of the Above-identified Document 

This document has relevance to claim 12 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

[CLAIMS] 
[CLAIM 3] 

The optical pickup as defined in claim 2, wherein the 
diffraction optical element has a planoconcave lens with a 
common optical path. 

[CLAIM 4] 

The optical pickup as defined in claim 2, wherein the 
diffraction optical element has a planoconcave lens 
integrated with the flat board, and the diffraction grating 
is formed on a flat face of the planoconcave lens. 

[MEANS TO SOLVE THE PROBLEMS] 
[0012] 

In the optical pickup of the present invention, the 
diffraction optical element has a planoconcave lens with a 
common optical path. Further, in the optical pickup of the 
present invention, the diffraction optical element has a 
planoconcave lens integrated with the flat board, and the 
diffraction grating is formed on a flat face of the 
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planoconcave lens. 

[DESCRIPTION OF THE EMBODIMENT] 
[0037] 

As shown in Fig. 2, the diffraction optical element 
16b has a planoconcave lens 170 with a common optical 
path. In Fig. 2, the planoconcave lens 170 is disposed 
optically downstream to the diffraction optical element 
16b, with the concave portion facing the focusing lens 16a. 
However, it is also preferable, as shown in Fig. 19, that 
the diffraction grating 16e, as well as the electrodes 165a 
and 165b that are provided to control the liquid crystal of 
the element, are provided on a light transmissive board 
161, optically upstream to the diffraction optical element 
16b, and that the planoconcave lens 170 is provided 
optically upstream to the diffraction optical element 16b, 
with the concave portion facing the light source. The 
concave lens 170 is generally a simple lens, and the 
concave face is either spherical or aspherical. The other 
face may be spherical but is more conveniently a plane 
face for manufacturing purposes. The concave lens 170, 
which is generally disposed separately from the liquid 
crystal diffraction optical element, may be bonded to the 
flat substrate of the liquid crystal, as shown in Fig. 2. 
Further, to reduce the number of components, the concave 
lens 171 may be provided to also serve as the glass 
substrate of the liquid crystal, as shown in Fig. 5. In Fig. 
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5, the concave lens 171 of an integrated form is disposed 

optically downstream to the diffraction optical element 
16b, with the concave portion facing the focusing lens 16a. 
Alternatively, in the manner shown in Fig. 19, the concave 
lens 171 may be disposed optically upstream to the 
diffraction optical element 16b, as shown in Fig. 20, with 
the concave portion facing the light source. The substrate 
for the diffraction optical element 16b is made with a 
concave lens because the use of a concave lens improves 
wavelength dependency characteristics for the focusing 
lens 16a whose optimum focal point is fixed, as opposed 
to the use of a convex lens which impairs wavelength 
dependency characteristics. 
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